Stimulatory and inhibitory effects of guanine nucleotides on arginine-vasotocin-sensitive adenylate cyclase in the epithelial cell membranes of the bullfrog bladder.
The effects of arginine-vasotocin and nucleotides on the steady-state kinetics of the adenylate cyclase activity in the epithelial cell membranes of the bullfrog (Rana catesbiana) bladder were studied. Arginine-vasotocin stimulated adenylate cyclase more effectively than oxytocin or arginine-vasopressin, with respect to both the maximal hormonal activation ratio relative to basal, and the hormone concentration yielding a half-maximal response (apparent Km). Arginine-vasotocin, GTP and its analogue guanyl-5'-yl imidodiphosphate (Gpp(NH)p) increased the Vmax of the basal adenylate cyclase activity, but showed no effect of the apparent Km of the system for ATP. In addition, Gpp(NH)p enhanced the arginine-vasotocin-stimulated adenylate cyclase activity, further increasing the Vmax, while GTP showed no statistically significant effect. Dual effects of GDP were apparent: it was stimulatory at 1 x 10(-5) mol/l and inhibitory at 1 x 10(-3) mol/l, on both the basal and the arginine-vasotocin-stimulated adenylate cyclase activity. Guanosine 5'-monophosphate, CTP, UTP and ITP showed no apparent effect on the enzyme activity. Sodium fluoride acted in the same manner as GTP on the adenylate cyclase system, increasing only basal activity. Adenylate cyclase activities exhibited pH optima that were less distinct in the presence than in the absence of Gpp(NH)p. The Arrhenius plot of the temperature experiment showed that a high-energy step was involved for activation by Gpp(NH)p or arginine-vasotocin. When the relative activation ratios by arginine-vasotocin at different ATP concentrations were studied, a distinct activation optimum was shown at 2.5 x 10(-4) mol ATP/l, either in the absence or presence of Gpp(NH)p. The possibility that GTP, GDP nd ATP play a regulatory role in the epithelial cells of the bullfrog bladder by adjusting the responsiveness of the system to a natural hormone, arginine-vasotocin, is discussed.